n RARREL AND METHOD FOR MANUFACTURING 
PLASTIC BARREL AND^ g^pp£L 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to plastic barrels configured as 
bung barrels or lid barrels and produced as single-layer or 
multi-layer containers by extrusion blow molding. 

2 . Description of the Related Art 

Plastic barrels of this kind, disclosed in DE 196 05 890 
Al, for liquid or granular goods have a permanently 
antistatic outer layer in order to prevent electrostatic 
charging of the surface by friction of adjacently positioned 
barrels during transport. In this way, electrical discharge 
with spark generation, which could cause ignition of 
flammable goods contained in the barrels as well as of 
explosive mixtures of gases and vapors in closed rooms, is to 
be prevented, for example, in a situation when electrically 
conducting objects of metal are moved into close proximity of 
the barrel surface. This exterior grounding by means of a 
permanently antistatic outer layer of the plastic barrels 
cannot dissipate electric charges which are caused during 
filling and emptying of the barrels and stirring of liquids, 
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for example, for mixing purposes, by friction of liquid on 
the inner surface of the barrel and by friction within the 
liquid itself. 
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SUMMARY OF THE INVENTION 

*• » 

It is an object of the present invention to further 
develop plastic barrels of the aforementioned kind for liquid 
and granular goods with regard to a safe and complete 
grounding action. 

In accordance with the present invention, this is 
achieved in connection with the plastic barrel for liquid and 
granular goods such that the barrel is provided with 
sections, integrated into the barrel body and comprised of 
electrically conducting plastic material, which sections form 
an electric connection between the inner surface and the 
outer surface of the barrel body. In accordance with the 
present invention this is furthermore achieved with regard to 
the method according to a first embodiment by extrusion of a 
single layer or coextrusion of a multi-layer hose-shaped 
blank from a non-conducting base material, wherein the hose- 
shaped blank has strips comprised of an electrically 
conducting material and distributed about a periphery of the 
hose-shaped blank and by blow forming the hose-shaped blank 
to a barrel body in a blow mold, wherein the extrusion is 
carried out continuously or discontinuously . According to a 
second embodiment of the method, this is achieved by 
extrusion of a single-layer or coextrusion of a multi-layer 



hose-shaped blank, wherein the blank is extruded by the 
•extruder head continuously or discontinuously; by splitting 
the blank at locations distributed about a periphery of the 
blank and by injecting into the resulting gaps an 
electrically conducting plastic material for forming strips, 
which fuse homogeneously with the material of the hose-shaped 
blank; and by blow molding the blank containing the strips to 
a barrel body in a blow mold. 

The plastic barrel according to the invention has the 
following advantages. The strips comprised of electrically 
conducting plastic material and embedded in the non- 
conducting plastic material of the barrel body, embodied as a 
bung barrel or a lid barrel, have a thickness matching the 
wall thickness of the barrel and form electric connections 
between the inner surface and the outer surface of the multi- 
layer barrel provided with an outer permanently antistatic 
layer so that the electric charges present within the liquid 
goods contained in the barrel and on the inner surface of the 
barrel and resulting from friction of the liquid as well as 
the electric charges caused by friction on the outer surface 
of the barrel are dissipated into the ground via the 
electrically conducting strips in the barrel body and the 
permanently antistatic outer layer of the barrel. The limited 
use of expensive antistatic plastic material, for example, 
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high-density polyethylene containing a proportion of 
•conducting carbon black, for forming the electrically 
conducting strips and also the permanently antistatic outer 
layer of the plastic barrel, which is comprised otherwise of 
inexpensive plastic material, such as high-density 
polyethylene, results only in a minimal increase of the 
manufacturing costs . The electric grounding of the barrel 
surface and the interior of the plastic barrel as well as of 
the liquid to be transported or to be stored therein makes 
possible the utilization of the barrel as a container for 
hazardous (flammable) liquids and emulsions as well as 
solvents, paints, and lacquers with a flash point < 35°C as 
well as the use of the barrel in work rooms in which an 
explosive atmosphere can be formed comprised of gases, 
vapors, or mist. 
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BRIEF DESCRIPTION OF THE DRAWING 



In the drawing: 

Fig. 1 shows a perspective illustration of a bung 
barrel; 

Fig. 2 shows a partial cross-section of the barrel wall 
of the bung barrel according to Fig. 1 having a three-layer 
configuration; and 

Fig. 3 shows a barrel wall section, corresponding to the 
view of Fig. 2, of a bung barrel with a six-layer 
configuration. 



7 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



The bung barrel 1, made of plastic material as a unitary 
or monolithic part by extrusion blow molding, wherein the 
plastic material is in particular high-density polyethylene, 
is comprised of a barrel body 2 comprising a cylindrical 
barrel jacket 3, a bottom 4, a top 5 with a filling and 
emptying bung 6 and a venting bung 7. The bungs 6, 7 are 
arranged recessed in the top 5 and have openings 6a, 7a that 
can be closed by bung plugs that are configured as screw 
plugs. The barrel body 2 also comprises an upper carrying 
ring 8 configured for attaching a gripping device and having 
an L-shaped cross-section. 

Fig. 2 shows that the barrel jacket 3, the bottom 4, and 
the top 5 of the bung barrel 1 are comprised of an inner 
layer 9, a center layer 10, as well as a permanently 
antistatic outer layer 11 containing a proportion of 
conducting carbon black providing a specific surface 
resistance of less than or equal to 10 5 Ohm and a specific 
volume resistance of less than or equal to 10 3 Ohm* The 
thickness of the center layer 10 is 1 to 2 mm, preferably 
1.5 mm, and the thickness of the inner layer 9 and of the 
outer layer 11 is 0.1 to 0.5 mm, preferably 0.2 mm. 
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For manufacturing the center layer 10, a recycled 
• granular material or ground material of pure polyethylene 
and/or polyethylene containing conducting carbon black is 
used, and the starting material for the inner and the outer 
layers 9, 11 is new granular polyethylene material. 

Fig. 3 shows a six-layer configuration of the bung 
barrel 1 with the inner layer 9 made of pure high-density 
polyethylene (HDPE) ; a barrier layer 12 of polyamide (PA) or 
ethylene vinyl acetate copolymer (EVA) provided against 
permeation of oxygen and hydrocarbons and embedded in two 
bonding agent layers 13, 14 of low-density polyethylene 
(LLDPE) ; a center layer 10 of recycled granular material or 
ground material of pure high-density polyethylene and/or 
high-density polyethylene containing conducting carbon black; 
as well as a permanently antistatic outer layer 11 of high- 
density polyethylene containing conducting carbon black. 

In the barrel body 2 of the bung barrel 1, electrically 
conducting sections 15 in the form of strips 16 are 
integrated; they are made of high-density polyethylene 
containing a proportion of conducting carbon black and form 
an electrical connection between the inner surface 17 and the 
outer surface 18 of the bung barrel 1. Their thickness 
matches the wall thickness 19 of the bung barrel. The 
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electrically conducting strips 16 (the light colored portions 
•in Fig. 1) extend parallel to the longitudinal axis 20-20 of 
the barrel across the cylindrical barrel jacket 3 and 
radially across the bottom 4 and the top 5 of the bung barrel 
1. 

The bung barrel 1 is electrically grounded by means of 
the electrically conducting strips 16 and the permanently 
antistatic outer layer 11 so that electrical charges which 
occur on the inner surface of the barrel and in the liquid 
goods contained in the container as well as on the outer 
surface of the barrel are dissipated into the ground. 

In the case of a lid barrel, the lid is injection molded 
of plastic material, in particular, high-density polyethylene 
containing conducting carbon black. 

When manufacturing the bung barrel, first a multi-layer 
hose-shaped blank with strips distributed about the periphery 
is coextruded, wherein the base material of the blank is non- 
conducting material, in particular, high-density 
polyethylene, and the strips are made of an electrically 
conducting material, in particular, high-density polyethylene 
containing a conducting carbon black component, and, 
subsequently, the blank is blown in a blow mold to a barrel 
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body, wherein the extrusion process can be carried out 
continuously or discontinuously . 

A further method for producing the bung barrel is 
characterized by coextrusion of a multi-layer hose-shaped 
blank, wherein the hose-shaped blank is extruded continuously 
or discontinuously from the extruder head and is split at 
locations distributed about the periphery, wherein into the 
resulting gaps an electrically conducting plastic material is 
injected for forming strips that homogeneously fuse with the 
hose-shaped blank. Subsequently, the blank with the strips 
is blow molded to a barrel body in a blow mold. 

While specific embodiments of the invention have been 
shown and described in detail to illustrate the inventive 
principles, it will be understood that the invention may be 
embodied otherwise without departing from such principles. 
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